Depressive effects of lipid peroxides mediated via a purine receptor. Effect of lipid peroxide on the cortical synaptosomal GTPase activity.
A circadian rhythm of lipid peroxides (LPO) in mouse whole brain was observed with a negative correlation between LPO levels in cerebral cortex and the locomotor activity of mice. Intraperitoneal administration of t-butyl hydroperoxide (BPO) to mice decreased spontaneous locomotor activity in a dose-dependent manner, and the effect was competitively antagonized by caffeine, suggesting a similar receptor. Cumene peroxide (CPO), BPO and known depressants such as phenobarbital and NaBr all stimulated GTPase activity in rat cerebral cortex synaptosomes. In contrast, stimulants, such as caffeine and amphetamine, inhibited GTPase activity. Using fresh and aged synaptosomes which differed markedly in endogenous LPO levels, it appeared as if the LPO competitively inhibited inosine-induced GTPase activity, suggesting that the receptor of LPO is the same as that of inosine. From these results, it is concluded that LPO in brain act as depressants whose activity can be competitively antagonized by caffeine, and that the effects of LPO are mediated through a purine receptor.